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WHY THE REVIEW WAS MADE

Testing new weapons is one of the Department of Defense's (DOD's) key con-
trols in the complex process of acquiring today's multibillion dollar sys-
tems, Testing at decisive stages of development shows where problems exist
and helps military managers to make scunder decisions affecting future pro-
duction and purchase of weapons than would otherwise be possible. There-
fore the General Accounting Office (GF0) has reviewed the policies and
practices of the military services in testing and evaluating weapon systems.

Background

GAC examined systems for which substartial testing history was available.
Immediately prior to the start of this review, DOD was changing its poli-
cies for the acquisition process. These new policies, which are basi-
cally sound and in various stages of implementation, are being applied
primarily to new systems entering the acquisition process. Test cases
ci%gd'in this report therefore are not fully representative of current
policies. : ‘ ’

There are three basic categories of testiné and evaluation.

Engineering testing to demonstrate physically, before a weapon system
is accepted for production, that the system wiil perform as intended.

Acceptance testing to demonstrate that the state and quality of the
system fulfill the legal and/or commercial requirements agreed to
by the seller and the buyer.

Operational suitability testing to demonstrate that the weapon system,
the operating personnel, and the tactical operations can work to-
gether to accomplish an established combat mission.

For a description of these basic elements, see pages 5 to 8.

The benefit of testing is accomplisl.ed through properly assessing risks
and delivering test results to the decisionmaker at key points in the
acquisition cycle when final decisions must be made. A breakdown in
performing any of the testing steps would lead to a lack of timely, ac~
curate, or complete information, which undoubtedly would handicap the

decisionmaker.
' AUG, 7,1872
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FINDIRGS AND CONCLUSIONE

GAO reviewed 13 weapon systems with estimated total costs of more than
$46 billion. Tney include such weapons as the Army's Improved HAWK mis-
sile, the Navy's DE-1052 (destroyer escort), and the Air Force's F-15
aircraft. ’

A 1ist of these weapons and essential information on them are in appen-
dix I.

On the basis of its observations of the pattern of testing performance,
GAD concluded that in DOD:

--Practices used to establish objectives for testing generally were
adequate.

--Most weapon systems did not have adequate plans for conducting tests.

--Testing and evaluation for most weapon Systems was not accomplished in
a timely manner.

~--Most test reports were adequate, but their value was diminished due to
inadequate test planning and actual testing. Some reporting improvements
could be made.

--Complete and valid test and evaluat.on dats was not available prior to
those times in the acquisiticon cycle when decisions had to be made.
(See ch. 5.)

Each of the three servires has longstanding policies that essentially re-
quire. the completion of engineering testing before production begins. -
These policies have been waived frequentiy. For instance, the Department
of the Army has such a policy but it also provides for waiving the policy
and beginning limited production when the need is urgent, when the risk is
low, and when no other system satisfies the requirement,

Most, if not all, of the major weapons procured by the Army in recent
years have been procured under this waiver. Similarly, the Mark 48, the
F-111, and a number of other weapon systems in the Navy and Air Force have
entered production under waivers to the basic policy.

Other examples of the varying patterns of testing performance are in chap-
ter 2.

RECOMMENDATIONS OR SUGGEETIONS

Several key areas of testing and evaluation need continued attention and
control. In implementing its new policies and practices regarding testirg
and evaluation, DOD should continue to emphasize the need for:

--Completion of appropriate testing and evaluation prior to key decision
points in the acquisition cycle.



--Adequate controls over the granting of waivers from required testing
and evaluation.

--Succinct summary reports to be prepared by the testing agency for all
levels of management. (Interested management levels may wish to com-
ment on these summary reports; however, they should not be permitted
to change the basic summaries.)

AGENCY ACTIONS AND UNRESOLVED ISSUES

The Director of Defense Research and Engineering stated that the implemen-
tation of policies on weapon system acquisition issued by the Office of the
Secretary of Defense since May 1970 would correct the deficiencies in test-
ing and evaluation disclosed in this report. The Director stated that

these recent policies are-now being implemented but cautioned that the proc-
ess of changing takes time. GAQO is currently conducting a review of the new
testing and evaluation policies.

He also mentioned that there are many programs which are well advanced and

which cannot be completely transferred to the new testing policies at this

tire due to contracts or other binding agreements; however, these programs

are being modified to the extent practical. For the text of the Director's
response, see appendix IV.

MATTERS FOR CONSIDERATION BY THE CONGRESS

This report provides information to the Congress on the status of test1ng and
evaluat1on of weapon systemc currently belng acquired., -

Tear Sheet - "
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CHAPTER 1

INTRODUCTION TO TESTING AND EVALUATION

The General Accounting Office (GAO) has reviewed the
military departments' policies and practices in performing
tests and evaluations of wrapon systems during the various
stages of acquisition. Testing is a management technique for
controlling activities to ascertain and minimize risk., In
this report testing means testing and evaluation in its
broadest context througliout the entire acguisition cycle and
includes the purposes, the types, the timing, ana the per-
formers of the tests. ’

BASIC TESTING ELEMENTS

There are only three basic categories of testing and
evaluation.

Engineering testing to physically demonstrate, before
a system is accepted for production, that it will per-
form as intended.

Acceptance testing to demonstrate that the state and
quality of the weapon system fulfiil the legal and/or
commercial requirements agreed to by the supplier and
the customer.

Operational suitability testing to demonstrate that the
weapon system, the operating personnel, and the tacti-~
cal operations can work together to accomplish an =as-
tablished combat mission.,

A brief description of the basic elements of these three
types of testing is presented below,

Engineering testing

What--All scientific and objective testing done for
experimenting with, developing, and proofing a
system or its parts,

Where--Performed under controlled co nditions to prop-
erly assess the physical properties and

qﬂ B



characteristics of the item bei.nyg tested, usu-
ally in such places as laborecories, wind tun-
nels, envirommental facilities, and ranges.

Why--ExXperimentation to physically Jdemonstrate ttrat
the item will perform es intended,

When-- All testing performed before accepting a sys-
tem (or item) for production, including test-
ing a parc, subcomponent, subsystem, or entire
..System. In concept formulation, it may in-

" volve brass board or model testing, In vali-
dation, it may involve mockups of major subas-
semblies or models. In develooment, it may
involve various types or degrees of prototyp-
ing.

By whom--Supervised by the daveloper; performed by a
Government laboratery or contractor; and
carried out by scientists, engineers, and
techuical experts.

How much --An iterative process. verformed until success
is achieved or until the item is discarded.
P*actlcallty dictatrns that success be defined
in specific terms, as tc both quantity and
quality (tolerarces),

Acceptance testine

What.-That testing done to demonstrate that the
State and quality of the item either fulfill
the legal and/or commercial requirements
agreed to by both the supplier and the cus-
tomar or are otherwise satisfactory and ac-
ceptable to both partics.

Wnere--Where practicall; feasible, it is pertformed

on the entire system, i.e,; airplane, ship,

tank, or missile, As piudence dictates, some
testing is performed prior to final assembly

(quality-control-type testing during produc-

tion) under controlled circumstances to tech-
nically demonstrate the presence of the con-

. tracted state and quality of the system, |
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Why--That official, arm's-length procec ‘s ™y which
a custoirer assures himself .nat the supplier
has, in fact, provided what was previourly
agre:d upon., Unqualified acceptance leaves
little or no recourse to a custcmer from the
supplier. In addition, acceptance testing is
used to verify the compatibility of subsys-
tems.

When--Usually acceptance testing occurs when an
item is selected for producticn, when it is
produced, and before it is deployed.

By whom--The military material command expert pecscnnel
or an independent chertered organization would
perform acceptance cesting at selection and
upon completion of produrtion, Upon deploy-
ment che using cormand would also perfor: ac-
ceptance testing when it receives the system
frorm the military material command.

How much--Each item accepted shculd be tesced by the
receivingz party to the extent iecessary to
assure -itself of the state and quality of the
iten recelved, Practicalicy may justify use
of scientific sampling techniques in given
situations. Intensive testing of initial
itams, coupled with ad:quate contractual
guarantee arrangements, may also be used to
reduce costs of testing.

Uperational suitability testing

What--Testing done to demonstrate that the weapon
system czn perform the mission as part of an
integrated combat operation.

Where.-.-Performed in the field under simulated or zc-
tual combat conditions.

Why--Tc gain assurance that the wearon system, the
operating persornel, and the tactical opera-
tions can work togetrher to acccmplish the mis-
sion of the new weapon.
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When--Testing should start, if feasibl:, as soon as

the total weapon is first assembled during de-
velopment as a preproduction prototype or when

the first production models are available be-
fore full-scale production and at deployment.

By whom--Performed by the using command, i.e., the mil-

itary personnel who will be operating the
weapon.

How much-~Testing must continue until an acceptable
weapon is established and proven., User must
be satisified that weapon fulfills its needs,

- Rty

TEST MODEL FOR ACQUISITION CYCLE

-

We are concerned with testing used in the acquisition
process. The Department of Defense (DOD) lists five phases
in the acquisition process nf weapon systems: (1) concept
formulation, (2) validation and ratification, (3) develop-
ment, (4) produccion, and (5) deployment.

We have formulated a model (see app. II) to depict the
~ole of testing in the acquisition cycle. Our model shows
(1) the acquisition phase, (2) the critical decision points
for the Defense System Acquisition Review Council (DSARC),
(3) testing criteria, (4) responsible parties, and (5) basic
testing categories.

The purpose of our model is to reinforce and emphasize
certain ideal concepts of testing and evaluation in the ac-
quisition process, as follows:

--Testing and evaluation Is an important ingredient
throughout the acquisition process.

--The sequential nature of engineering; acceptance;
and, to some degree, operational suitability testing
and evaluation.

-~-The responsibility for the success of testing and
evaluation throughout the acquisition process lies
with the developer, the user, and the contractor in
different degrees and at differunt times.
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--To provide 2 means for DOD and weapon systems program
managers to evaluate the testing and evaluation proc-
ess in their respective programs,

REVIEW METHOD

We established specific overall objectives to assess

- testing; utilized the aforementioned model (or logical plan)
fur testing in the acquisition process; and utilized a case
study approach of recent, current, and planned testing prac-
tices for selected weapon systems, The model, together with
basic testing elements, was compared with the testing prac-
tices employed in acquiring the selected systems. The re-
sults of this comparison, coupled with the rasults of our
specific assessments, provided the basis for developing com-
mon threads of good and bad testing practices used by DOD,

SCOPE ' ==
The specific objectives of this review were to ass2ss:

--The practices followed in developing test objectives
and in relating them to the mission objectives of the
system. ’

~-The development of test plans and the means utilized
t5 insure that they would accomplish the test objec-
tives.

--The extent to which tests were accomplished timely
and effectively.

-~The relationship of test results to mission objec-
tives and the :onclusions reported.

--The extent to which test results were effectively
utilized in making key management decisions.,

A list of the 13 specific weapon systems selected for
case studies is shown in appendix I, together with the serv-
ice, type of system, acquisition phase, and total estimated
cost through completion, as of June 30, 1971,



We conducted a review of the pertinent policies, proce-
dures, records, and practices involved in each weapon systen,
as appropriate, at the invecaved cifices in the Office of the
Secreter of Defense (0DSD), service headquarters, material
commands, program management offices, subordinate commands,
and contractors' sites.

Our field review of individual systems was made between
February and July 1971.

We examined 13 systems for which there was substantial
testing history available, recognizing that DOD's policies
for the acquisition process were changing immediately prior
to and during our veview.  These new policies, which are in
various stages of implementation, are being applied primarily
to new systems entering the acquisition process. Therefore
the test histories studied are not fully representative of
current policies; however, the: results of our review should
contribute to improvements in testing and evaluation prac-
tices. We plan to further review this subjact area as the
new policies are implemented.

10



CHAPTER 2

THE PATTERN OF TESTING PERFORMANCE

The present DOD policies recognize the need for, ard
the importance of, testing in the decisiommaking process,
Comprehensive test standards have existed in the three serv-
ices for a number of years and have emphasized the necessity
for engineering and operational suitability testing in the
decisiommaking process. Any comprehensive test standard in-
corporates a sequential testing process. The test standard
must: e

~--Formulate test objectives to satisfy the mission ob-
jectives of the weapon.

~--Develop test plans to accomplish test cbjectives,
--Implement testing on the basis of test plans.
~-Evaluate test results and prepare test reports.

--Use test results when making key management. decisions.

We have used this normal progression of a weapon systen
test program to provide a basis for evaluating the effective-
ness of the test programs for 13 weapon systems.

The successful completion of a test program involves not
only the conduct and evaluation of engineering, acceptance,
and operational suitability tests but also the planning, re-
cording, and reporting efforts which precede and follow it.
But the real benefit of testing is in properly assessing the
risk and in delivering test results to the decisionmaker at
key decision points in the acquisition cycle. A breakdown
in performing any of the testing steps would lerd to a lack
of timely, accurate, or complete information, wh:.ch undoubt-
edly would handicap the decisiormaker,

Each of the five steps essential to good testing is
discussed below, followed by an example of adequate and inad-
equate application of testing criteria. Although each example
is based on an evaluation of the testing practices fo- a par-

ticular weapon system, it is not the purpose of this report

ar
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to focus on any particular weapon. The examples cited il-
lustrate that there is good and bad application of testing
criteria. The trends we found in testing are shown in the
conclusions and recommendations section of this report.
(See ch. 5.)

MNEVELOPMENT OF TEST OBJECTIVES

Testing objectives providing the framework for measuring
a new weapon's capability to meet its mission requirements
should be established early in the acquisition program. Ad-
equate test objectives provide for engineering testing to
physically demon$trate that the weapon system will perform
as intended, acceptance testing to assure the cucstomer that
the supplier has in fact provided the product previously
agreed upon, and operational suitability testing to insure
that the weapon system and the perscnnel who operate it can
work together to accomplish the mission.

Authorizing a weapon to progress in the acquisition
cycle without establishing adequate testing objectives can
result in Geploying a weapon system which falls short of
meeting its mission requirements and which no doubt will re-
quire an expensive retrofit program. On the other hand,
positive identification of hardware problems through testing
'will permit the program managers to request the needed money
and resources to resolve the problem in its infancy.

Following are examples c¢f satisfactory and unsatisfac-
tory development of test objectives,

12
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Adequate applicatic.a of criteria

A-7D/E aircraft

Broad test objectives for the A-7D/E aircraft were es-
tablish~d by military specification MIL-D-3708A, (WEP) dated
September 1960, pertaining to demonstration requirements for
airplanes. These test objectives were further defined in ad-
dendums to the military specification prepared by the prime
contractor and in test plans prepared by the Air Force and
the Navy, The objectives were designed to test the zir-
craft's performance characteristics prescribed by the con-

. tract detail specifications. These specifications, in turn,

relate to the A-7's mission of close ground support and in-
terdicticn,

Some of the objectives for the engineering, acceptance,
and operational suitability testing for the A-7D/E aircraft
were (1) to insure that established requirements were met,

(2) to determine the system's actual performance capabilities,
(3) to identify deficiencies in time for changes to be incor-

porated before significant production buildup, (4) to evaluate

the safety and reliability of the system, and (5) to assess
the manpower needed to support the system,

13
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Inadecuate application of criteria
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The DE-1052 ships are not being delivered within the
time and cost constraints originally planned by the Navy,
In addition, they are being delivered without satisfactory
equipment and thus without the complete capability planned
for them.

A contributing factor to these conditions is that the
ships' original testing objectives were directed toward en-
gineering (functional) testing of equipment on the ships but
not toward operational suitability testing of the integrated
weapon systems' (the ships') ability to perform a specific
mission.

-
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Later the Navy's test objectives were changed to in-
clude an evaluation of the ships! ability to perform their
mission. We were advised by Navy officials that the DE-1052
ships would wndergo an operational appraisal to determine,
by empirical methods, how well the ships performed their as-
signed mission, designed tasks, and contingert tasks. How-
ever, by the time the operational suitability tests will be
performed, many DE-1052 ships will have been manufactured
and the value of the testing will have been greatly reduced.
Deficiencies disclosed by this type of testing should be
corrected early in the production cycle of the acquisition
process, ’

A Navy official stated that had an operational evalua-
tion been included in the test program, it is umlikely that
it could have beer: performed earlier, due to the fleet's
need for the ships, He also said that such tests would have
delayed the construction program. :

15
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DEVELOPMENT OF TEST PLANS

Adequate test plans must be made to insure that the
test objectives will be accomplished. Good management prac-
tices dictate that, over the cycle of the three types of
testing--engineering, acceptance, and operational suitabil-
ity--adequate test and evaluation planning have these gen-
eral requirements.

1. Flexible milestones requiring that a weapon meet
certain requirements before it can move to a more
advanced phase in the acquisition process,

2. Proper timing in the acquisition process so that
decisionmakers are provided with testing results at
important points in the program,

.
1]

3. Realism in the testing environment sc that therw
assurance that the weapon will meet its intended
purpose.

4, Sufficient test weapons to allow for failures and
retests,

An adequate test plan is an essential part of a test
program. Without an adequate plan it is unlikely that test-
ing will be performed completely or on time,

The following examples illustrate good and bad develop-
ment of test plans.

16
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Adequate application of criteria

Airborne Warniﬁg and Control System (AWAQ§)1

R ~ 7 -
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The AWACS program demonstrates adequate test planning,
particularly in the area of flexible milestones, by pro-
viding, by contract, that certain milestones be met. Until
the contractor demonstrates through engineering tests that
development of the system has passed certain technical mile-
stones, the Government may delay actions it must take, such
as alloting funds or exercising options for additicnal air-
craft, Essentially, at the conclusion of certain engineer-
ing testing, the Government has the option either to con-
tinue the program with the successful radar or to cancel the
entire program, If the demonstration shows unfavorable

1We did not specifically review the testing program for

AWACS; however, information about its test plan was included
in other recent GAO reviews,



progress, the Government may either require additional de-
velopment and testing on a cost-reimbursement basis or termi-
nate the program,

The Government has retained the flexibility to defer
indefinitely the making of further binding contractual com-
mitments until significant progress has been made in the de-
velopment of AWACS., Therefore, if trouble is encountered
during the early phases of the contract, the Government may
elect to continue working toward resolution of the problems
encountered without the pressure of havirg to meet a con-
tractually set schedule date.

Is
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BEST DOCUMENT AVAILARLE .

Inadequate application
of criteria
Li . Criteria

Improved HAWK missile

ncluded engineering tasts
rmance, reliability, in-
safety characteristics of the
ftomal suitability tests to deter-
em for Army use,

to determine the technical, perfo
tainability, endurance, and
system and included~operat
mine the fitness of the it
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These test plans set forth a specific number of test
objectives and allowed only one missile for each objective,
This planning was not realistic because, by the time that
two-thirds of the test missiles were fired, only about
20 percent of the planned testing had been completed. In
addition, most of the test missiles fired were of dirferent
configurations and this diluted the value of the tests.

The Army planned that the improved HAWK would have a
high degree of development and production concurrency. This
limited the amount of time available for the testing and
evaluation of the missile prior to the start of produztion.



IMPLEMENTATION OF TESTING

Timely and effective tests to measure the development
progress of 2 new weapon are dependent, in large part, on
the adequacy of the test plans; that is, if the test plan
is inadequate, chances are that the implementation of th~
tests will also be inadequate.

Basically the same criteria thect apply to good test
planning epply to test accompiichiwent. Testing must be
timely; that is, key tests must be completed before a sys-
tem can move to a more advanced phase of the acquisition
cycle. If a weapon is moved to a more advanced phase with-
out the completion of key tests, the risk of fielding an
unsatisfactory weapon is greatly increasad.

Engineering testing must be performed before accepting
a system for production. This type of testing is done to
decermine whether a system meets specified performance char-
acteristics, such as speed, range, and altitude.

Acceptance testing must be performed at selection and
upon completion of initial production by the military com-
mand expert persomnel. Upon deployment tha using command
also must perform acceptance testing when it receives the
system. This type of testing is necessary to insure that
the contractor has, in fact, provided the weapon system
previously agreed upon.

Operational suitability testing must start, if feasible,
as soon as the total weapon is first assembled during de-
velopmeni or when the first production models are available

before full-scale production. This testing must be performed

by the using command under simulated combtat conditions to
insure that the weapon system and the men who operate it
can work together to accomplish a planned mission.
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Adequate application of criteria

POSEIDON missile system

We evaluated the engi-
neering and operational suit-
ability testing for the
POSEIDON program. The engi-
neering tests were conducted
during the research and devel-
opment phase to verify that
the missile met its develop-
ment objectives. After these
objectives were demonstrated,
several pilot production mis-
siles were flight-tested to
demonstrate their performance
characteristics. During the
engineering test program, the
tests were conducted by scien-
tific personnel rather than
by sailors.

As the POSEIDON progresses
through the test program, the’
test environment is to be more
operationally realistic. The
operational suitability test-
ing is to be conducted by
sailors under simuiated combat
conditions to insure that the

men and the system can work together to accomplish the mis-

sion.

Some operational suitability testing has been per-

formed to determine how well the total weapon system func-

tions.

The testing program requires continuous operaticnal

suitability testing throughout the life of the system,

tw
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Inadequate application of criteria

C-5A aircraft

*
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To insure an orderly and efficient progression of an
aircraft test program, engineering testing must be completed
prior to large-scale production. Through engineering test-
ing, the design should be verified and significant problems
should be destected and corrected. However, this has not
been the case with the C-5A.

Due to the nature of the particular cotal package pro-
curement contract used to acquire the C-3A, the normal test-
ing process was not possible. By using this procurement
concept, DOD relinquished acquisition management and thereby
lost control over engineering testing and could not perform
acceptance testing or operational suitability testing prior
to full-scale production. As a result, acceptance and op-
erational suitability testing could not be performed by the
Government until after the contractor delivered production
aircraft. Subsequent evenfs proved this practice to be
disastrous,
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Test schedules have slipped to the w»noint that 81 air-
craft--the total number of aircraft to ba produced--will be
in production assembly or will be completed before the en-
gineering test program is completed. Delays in identifying
deficiencies through tests resulted in producing aircraft
with faults, such as structural defects and inoperable and
unreliable subsystems. The structural weaknesses which were
not found jin time during early engineering tests are now
being encountered in fatigue and static tests. Since these
defects are being disclosed after procuction, retrofit or
fixes will be expensive,
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EVALUATION AND REPORTING

OF TEST RESULTS

Conducting tests fo: a new weapon system is often a com-
plex process; it may take weeks or even months to thoroughly
evaluate the test results. A test's highlights should tbte
reported to management within a few hours after it is con-
ducted. However, the preparation of a detailed test report
must await the often time-consuming analysis necessary to
draw valid conclusions. During this test € "aluation period,
management must exercise care to avoid making decisions based
on premature data which might be unreliable.

Decisjonmakers must have test results available to them
for an effective acquisition process. In order for dccision-
makers tc make informed judgments on the development and
production progress of weapons, they must receive test and
evaluation reports that:

--Describe the tests' purposes objectively and com-
pletely.

--List the basic assumptions and evaluaticns about the
tests.

--State the test results in terms of mission objectivés.
--Indicate the %“ests' limitations and inherent risks.

--Are prepared in a succinct, timely way by the testing
authority.

Thes:: reports should contain a summary of the foregoing
data in as nontechnical a way as possible. Furthermore, re-
ports should not be changea, modified, or condensed in any
way by intermediate commands. If test results are inade-
quately reported, decisionmakers will be handicapped bty a
lack of timely, complete, and wvalid information on the status
of the system.

Following are examples of both adequate and inadequate
reporting of test results,



Adequate application of criteria

SAM-D missile system
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The contractor performed and reported the enginecering
tests conducteu during the earlv development of the SAM-D.
The prime contractor was required to submit all test results
to the project manager within 20 davs following completion
of the test. Within the cortractor's organiration, the
tests were conducted by a design engineer and were monitored
by the test engineer, who was responsible for preparing the
test report.

The test report was then reviewed by the contractor's
project engineer and system design department to insure that
the reports were complcte and correct and that they satisfied



the test objectives. Nex.L the test reports were submitted
to the Army project manager.

Officials of the project manager's product assurance
and test division, which had the responsibility for testing
the system, reviewed the reports to insure that the test
results were properly in line with the testing performed
and were 1elated to the accomplishment of test objectives.

Inadequate application of criteria for

short-range attack missile (SRAM)
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A contractor document dated October ', 1970, disclosed
that the missile's reliability was less than that required
in system specificatinns. However, we were advised that
missile reliability was not included in the project orfice's
formal presentation to DOD cofficials in November 1970 when
these ofiicials were determining whether the SRAM should
enter production. Project office officials informed us that
they had not discussed reliability because, at the time of
the product decision, the reliability prediction had
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continuously progressed upward and because they had not
anticipated any degradation.

Mission objectives were excluded from many test reports
whose purpose was to inform higher headquarters of signifi-
cant testing events or to present a detailed review of the
overall program. Thus, these reports did not fully demon-
strate the significance of the test results to their readers.
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MANAGEMENT USE OF TEST RESULTS

Availability of test results to decisionmakers is a
necessary requirement to an effective acquisition process.
It is of equal importance that decisionmakers use these test
results when making important decisions on the progress of a
weapon system acquisition. Test results provide management
with information on which to base decisions such as to mod-
ify a design approach or to change basic system development
plans. These results are particularly important in deciding
whether a system should be authorized to proceed to the next
phase. .

Unless decisionmakers use test results to assure them-
selves that a system is ready to move to a more advanced
phase of the acquisition cycle, such as from development to
production, it is likely that defective weapons will be
fielded or that expensive modification programs will have to
be undertaken.

Following are examples of effective and ineffective
management use of test results.
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Adequate application of criteria

POSEIDON missile system

The results of the POSEIDON
(engineering) test program were
utilized by key project office of-
ficials in managing the POSEIDON
program.

In one instance, after re-
viewing the results of flight tests,
management lecided that a satisfac-
tory level of confidence in the re-
liability of the system could be
maintained by periodic testing of a
reduced number of missiles.

In another instance, production
evaluation missile flight tests and
demonstration and shakedown flight
tests disclosed a problem area,
Acting on the test results, theproj-
ect office has applied -additional
resources to resolve the problem,
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Inadequate application of criteria

F-111 aircraft

This example illustrates the conseguences of allowing a
system to enter production without having corrected thz sys-
tem deficiencies disclosed by engineering testing.

Engineering tests (wind tunnel and =arly flight tests)
conducted in late 1964 and early 1965 disclosed that there
was a serious enginz stall problem on F-111 at high altitudes
and speeds. The problem was attributed to an incompatibility
between the aircraft air inlet aid the engine. This problem
had not been resolved when production of the aircraft was
authorized in 1965. The decision to enter production was

made by officials who had knowledge of available test re-
sults.,



The engine stall problem required extensive development
effort before it was solved. The complete solution camz too
late for incorporation in the first 141 F-111 aircraft. How-
ever, a significant inlet change was incorporated in these
aircraft which eliminated the problem except for portions of
the secondary mission. The contractor stated that these
141 aircraft will likely continue to experience engine stalls
at speeds over mach 2.
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CHAPTER 3

DOD_TMPROVEMENT E.FORf FOR THE TESTING PROCESS

Since May 1970, DOD has increasingly emphasized the test
and evaluation area and has instituted the following concepts
in testing practices, some of which are new and some of which
simply reemphasize old concepts. These policies are now
being implemented on new weapon systems.

1. On May 28, 1670, the Deputy Secretary of Defense is-
sued certain policies to apply to major systems acquisition.
These policies stress selecting the proper form of contract,
emphasize the necessity for providing hardware and design
before moving into procurement, and call for performance
testing during the development cycle.

2. By dircctive of February 11, 1971, the Deputy Secre-
tary of Defense emphasized the importance of adequate opera-
tional test and evaluation and Jdirected that the military
departments create strong staff focal points and designate
field commands independent of the developer to be responsible
for such operational test and evaluation.

3. On April 21, 1971, the Deputy Secretary of Defense
issued a directive which formalized the review process now
being followed with respect to major veapon system acquisi-
tion programs. It directs that DSARC formally meet and re-
view such programs when concept formuletion is completed,
when validation and ratification is completed, and when full-
scale development is completed. At the very beginning of a
program, a list of critical questions and issues is to be
" prepared and included in the appropriate development concept
papec, together with test schedules, to eliminate risks at
certain critical decision points.

4, On July 13, 1971, DOD Directive 5000.1 was issued.

It states, in part, that technical uncertainty will be contin-
ually assessed and that progressive commitments of resources
will be made only when confidence in program outcome is suf-
ficiently high to warrant continuing. Models, mockups, and
system hardware will be used to the greatest extent feasible
to increase confidence level, and test and evaluation will
commence as early as possible. A determination of operational
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suitability, including logistics support requirements, will
be made prior to large-scale production commitments and will
make use of the most realistic test environment possible and
the best representation of the future operational system
available. The results of this operational testing will be
evaluated and presented to DSARC at the time of the produc-
tion decision.

5. On August 3, 1971, the Deputy Secretary of Defense
issued a further instruction which, among other things,
strengthened the responsibilities and authority of the Dep-
uty Director (Test and Evaluation). This directive provides
that an initial phase of operational effectiveness and suit-
ability be accomplished for all new weapon systems prior to
the first major production decisions. Tha functions »f the
Deputy Director (Test and Evaluation) were strengthened in
several areas, primarily in making him responsible for sub-
mitting his opinions and recommendations at DSARC decision
points both to DSARC and to the Deputy Secretary of Defense.

#



CHAPTER 4

CONGRESSIONAL CONCERN OVER TESTING
OF MAJOR ACQUISITIONS

Because of the major problems encountered with weapons
programs as a result of inadequate testing, congressional
committees have increasingly qualified the suthorization of
resources assigned to programs until comprehensive testing
has been completed. Following are some examples from the
fiscal year 1971 and 1972 authorizing appropriations to
illustrate this increased interest by the Congress. The
restraints applied most often occur during requests by the
services to place a major weapon in full-scale production.

In Public Law 9i-441, dated October 7, 1970, the Congress
stated that:

"0Of the total amount authorized to be appropriated
by this Act for the procurement of the F-11ll air-
craft, $233,000,000, of such amount may not be
cbligated or expended for the procurement of such
aircraft until and unless the Secre.ary of Defense
" has (1) determined that the F-111 aircraft has been
subjected to and successfully completed a compre-
hensive structural integrity test program, (2)
approved a program for the procurement of such air-
craft, and (3) certified in a written report to the
Committees on Armed Services of the Senate and the
House of Representatives, that he has inade such a
determination aind approved such a program, and has
included in such written report the basis for
making such determination and approving such
program."
(Underscoring supplied.)

In House Report 92-232 on authorization appropriations
for fiscal year 1972, SRAM and MAVERICK were discussed.

"The AGM-€9A SRAM 1s an air launched air-to-
surface missile for planned use on the B-52G/H
and FB-1ll aircraft, The SRAM missile is
equipped with a nuclear warhead designed to
attack targets defended by sophisticated defense
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systems, The fiscal year 1972 program provides
for proceeding to full-scale production consid-
ering completion of testing.

"MAVERICK is an air-to-surface Air Force missile,
electro - optically guided for use against small
hard targets such as tanks and bunkers, Last
year the Congress, on the recommendation of the
Committee on Armed Services, denied requested
procurement funds for MAVERICK and directed that
the program be continued in research and develop-
ment to avoid concurrency and to allow more
reliable develdpment and test result ' prior to
initiating procurement."

(Underscoring supplied.)

The Armed Forces Appropriation Authorization Act for
1972 (Public Law 92-156, dated November 17, 1971) further
exemplified the increased congressional interest in testing.
The act contains a section (sec, 506} requiring DOD to report
to the Congress each year, bteginning in calendar year 1973,
on operational testing and evaluation for each weapon system
for whic.i procurement funds are requested.

#
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CHAPTER 5

CONCLUSIONS ANL RECOMMENDATIONS

CONCLUSIONS

Testing and evaluation is a key management technique
for controlling the acquisition of major weapon systems,
The three basic categories of testing--enginezring testing,
acceptance testing, and operational suitability testing--can
provide management with vital information about the workabil-
ity, acceptability, and utility of a major weapon system.
Timely and complete testing and evaluation results must be
made available to decisionmakers before key decisions are
made in the acquisition process in order to ascertain and
minimize risk,

Over the years DOD has developed numerous policies,
procedures. and organizations for the testing and evaluation
of major weapcn system acquisitions. The current emphasis
is on more hardware proofing through the use of prototypes
in the development of a system., Recent policy promulgations
have reiterated the need for early testing and evaluation
and for the determination of operational suitability, in-
cluding logistic support requirements, prior to large-scale
production commitments. DOD is making increasec cfforts to
assess technical uncertainty and to control the progressive
commitments of resources to programs.

Our general observations regarding the development of
test objectives and of test plans, the implementation of
testing and evaluation, the reporting of results, and the
management use of testing and evaluation results for the 13
systems reviewed are as follows:

~-~The practices used in establishing test objectives
were generally adequate,

For the few systems which did not have adequate testing
objectives, the primary deficiency was that operational
suitability testing either was not provided for or was not
stressed.
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--Most weabon systems did not have adequate test
plans.

More often than not, this situation ocurred because
the overall acquisition pl-n called for concurrent develop-
ment and production, which made it impossible to devise an
adequate test plan. In general, the test plans were unduly
optimistic and success oriented. As a result, when problems
developed, it was difficult for management to cope with them.

For those weapons with deficient test planning, we
found that:

1. Test schedules were predicted on the assumption that
minimal problems would be encountered during testing,
and the schedules did not provide for contingencies
and fallback positions that would allow management
to modify acquisition decisions.

2, Not enouyh weapons were tested to draw valid con-
clusions.

3. Inadequate te-ting environments were planred to prove
the weapon's military utility. The service. generally
underemphasized the need for demonstrating such
military utility.

4, Operational cuitability testing was planned too late
in the arcquisition cycle to be of real value.

--Testing and evaluation for most weapon systems wes not
accomplished timely and effectively,

We found a definite correlation between the adequacy of
test plans and the timely and effective accomplishment of the
tests. On the older weapon systems, test completion dates
were set on an inflexible basis (being tied to calendar dates
rather than to completion of an event) but were seldom
achieved. When one date was missed, subsequent dates tended
to be missed by an even wider margin.

To save time in the acquisition process, acceptance

testing and operational suitability testing were sometimes
waived, Although this practice resulted in some immediate
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timesaving, it was frequently disastrous in the long run.
Numerous ineffective weapons were fielded which required
costly modifications or fixes.

Engirerring testing was not completed before production
began. 1: sometimes continued through the deployment cof
the weapons to the users. Acceptance testing was impossible
under such circumstances. A similar condition existed re-
garding operational suitability testing; it was done too
late, if at all.

Users have been accepting the weapons as they are
provided by the developing commands, rather than insisting
that the weapons be capable of fulfilling their expected
missions and threat requirements under simulated combat
conditions.

Many test programs Lacked operational realism because
of target limitations. Target availability was identified
as a persistent problem in all three services.

~-Most test reports were adequate; however, due to
inadequate test planning and implementation, their
value was diminished.

This situation was caused primarily by concurrency of
development and production. Feor example, if engineering
tests disclosed weapon systen deficiencies after production
was underway, the repairs would be more expensive than if
they had been determincd prior to production.

In those instances where testing was reported inade-
quately, we found that the test reports

--did not fully report the limitations under which
the tests were made and generaily indicated a higher
degree of success than was actually demonstrated and

--were often highly technical in nature and lacked
concise statements of how well the weapon systems

met the test objectives.

Informal reporting often was used to report test
~results, All services were downgrading the value of a
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formal reporting system of test results. Some of this was
caused by the lateness of the tests themselves, plus the
additional time raquired to make a formal evaluation of the
test data. The danger in this apprcach is the nossibility
vf bias from the enthusiasm of the system advocates, which
could distort the true test results.

~--Complete and valid test data was not available to
decisionmakers prior to kev decision po’nts in the
acquisition cycle,

Previously, we stated that availability of test results
to decisionmakers is a necessary requirement to an effective
acquisition process. It is of equal importance that decision-
makers use these test results when making important decisions
on the progress of a weapon system acquisition. We found
that management generally did give consideration to the
available test results -then making key management decis:ons.

Complete and valid test data is necessary for making
sound decisions concerning the suitability of a weapon to
advance to the next step in its life cyclz., However,
because of breakdowns in the testing process prior to deci-
sion points--such as poor planning, poor implementation of
plans, and sometimes poor repcrting of results--the infor-
mation given to decisionmakers often was of diluted value.

Since July 1969, the Deputy Secretary of Defense has
issued a series of policy sta’ements which in their entirety
set forth the framework for obtaining an improved acquisition
process, including such goals as reducing the extent of con-
currant development and »roduc.ion., However, we observed
a number of instances in our study in which decisions to
advance weapon systems to some stage of production had been
made before completion of engineering testing.

Each of the three services have longstanding policies
that essentially require engineering testing to be completed
before production begins, but these policies have been
frequently waived. For instance, the Department of the
Army has such a policy but also provides for waiving the
policy and beginning limited production under certain ex-
ceptional circumstances {i.e., when the need is urgent,
when the risk is low, and when no other system satisfies
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the requirement). However, most, if not all, of the major
weapon systems procured by the Army in recent years have
been procured under this waiver., Similarly, MARK 48, F-111,
and a number of other weapon systems in the Navy and Air
Force have entered production under waivers to the basic
policy. The extent to which weapon systems have entered
into production under policy exceptions in recent years
raises serious doubts as to what the real policy has been.

We believe the recent policy statements of OSD which
are intended to reduce che extent of concurrent development
and production are basically sound and recognize that con-
currency probably cannot be completely eliminated. However,
we believe DOD needs to examine the criteria that the serv-
ices have applied in the past for granting exceptions to
the basic policy with a view to substantially reducing them.

RECOMMENDATIONS

To insure the most efficient and economical acquisition
of major weapon systems, we recommended that DOD, in imple-
menting its new policies and presotices regarding testing and
evaluation, continue to emphasize the need for:

--Completicn of appropriate testing and evaluation prior
to key decision points in the. acquisition cycle,.

-~-Adequate contxrol over granting waivers from required
testing and evaluation.

--Succinct summary reports to be prepared by the testing
agency for all levels of management. Interested
management levels may wish to comment on these summary
reports; however, they should not be permitted to
change the basic summaries.

The Director of Defense Research and Ergineering said
that, although it is true that many acquisition programs in
existence cannot be changed, modifications are being made
when practical. It was DOD's intention that the establish-
mer.t of DSARC and DOD Directive 5000.1 dated July 13, 1971,
would provide the means for implementing the necessary im-
provements in testing and evaluation, but the proc=ss of
changing takes time.

41



-

HWe plan additional reviews in the testing and evaluation
area to determine the success of thess new policies in re-
ducing the incidence of deficienciles.
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APPENDIX I

SCHEDULE OF MAJOR SYSTEMS

SELECTED FOR INDIVIDUAL CASE STUL "ES

System

Estimated total
program costs and
additional costs

Acquisition (note a)
phase (mi)lions)

(As of June 30, 1971}

ARMY:
Improved HAWK mis§ile

SAM-D missile

DRAGON missile
NAVY:

A-7D/E aircraft

Poseidon missile

DE-1052 ship

AIR FORCE:
C-5A aircraft

F-11l1l aircraft
SRAM missile
Minuteman III missile

F-15 aircraft

Maverick missile

777 COMSAT communication
satellite

Production $ B846.8
Validation and

ratification 3,930.3
Full-scale de-

velopment 312.5

Production 3,933.5

do. 6,678.2

do. 1,415.8

do, 4,881.5

do, 7,571.3

do. 1,752.8

do, 6,188.4
Full-scale de-

velopment 8,144.8

do. 383.7

do. 137.8

TOTAL $46,177 .4

|

%As defined in DOD Instructior 7000, 3, dated June 12, 1970,
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APPENDIX 111

BIBLIOGRAPHY OF PERTINENT DIRECTIVES
REGULATIONS, STUDIES, AND PRIOR GAO REPCRTS

OFFICE OF THE SECRETARY OF DEFENSE

Department of Defense Directive 5000.1, Director of Defense
Research and Engineering, Office of the Secretary of
Defense, Washington, D.C.,, 13 July 1971,

Establishes policy for major defense system acquisition
in the military departments and defense agencies,

DEPARTMENT OF THE ARMY

Army Regulation 70-10, Test and Evaluation during Develop-
ment and Acquisition of Materiel, effective 15 Septem-
ber 1971.

Current policies and procedures for Army test and
evaluation during research and development of materiel.

Army Regulation 71-3, User Field Tests, EYpeerents and
Evaluations, 19 March 1968,

This regulation cutlines objectives, policies, responsi-
bilities, and procadures for conduct of user field tests,
experiments, and eviluations, which include troop tests,
confirmatory tests, field experiments, field evaluations,
and combat evaluations, AR 71-3 is under revision to
implement new procedures for operational test and evalu-
ation.

DEPARTMENT OF THE AIR FORCE

Air Force Regulation 80-14, Test and Evaluation of Systems,

Subsystems and Equipment, 24 February 1967 (revised
5 May 1972).

This regulation states the objectives, policies, and
responsibilities for U.S. Air Force test and evalua-
tion activities which support Air Force research and
‘development; acquisition of operational and support
systems, subsystems, and equipment; and technical and
engineering service programs and projects.
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APPENDIX III

Air Force Regulation 55-31, Operational Test and Evaluation,
31 March 1970.

This regulation ctates the objectives and policies for
U.S. Air Force operational test and evaluation activi-
ties,

DEPARTMENT OF THE NAVY

OPNAV Instruction 3960.1 D, Prosecution by the Operating
Forces of CNO Assigaed RDT&E Projects, 4 December 1967,

This includes the functions and specific responsibilities
of commands and activities engaged in such research,
development, test, and evaluation wiich involve the
participation ol the operating forces,.

STUDIES , REPORIS, AND OTHER REFERENCES

"Concept of a Program of Strategic Low-Altitude Penetration
Tests (U)," Supplement 1 to WSEG Report 74, Weapons
Systems Evaluation Group, DOD June 1964 (Classified).

""Concepts for a Program of Tactical Low-Altitude Penetration
Test (U)," WSEG Report 74, Weapons Systems Evaluation
Group, DOD, May 1964 (Classified).

Provides a concept and integrated test program for
weapon systems tests.,

"A Prototype Strategy for Aircraft Development {(U),"
Memorandum RM-5597-PR, by Robert L. terry, RAND Cor-
poration, April 1968 (Classified).

An examination of the conditions that warrant the use of
a prototype strategy in the development of military
aircraft. Examples are given on the basis of recent
experience both in the U.S. and abroad. Attention is
given to the management approach that is most appropriate
to a prototype strategy.

"Determination of USAF Testing Policies and Concepts which

Best Help To Achieve Operationally Effective Weapons
and Equipment,'" by Col. George Lutz, June 1959.
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A thesis-form auiscussion of the comparison of tesving
methodologies of various foreign military aeronautical
crganizaticns as well as U.Z. civil aviatioun authority.

"Operational Test and Evaluation of Tactical Air-to

L
Missile Systems (U)," Institute for Defense Analys
May 197C.

A comprehensive study of the operational test and
evaluation methods and procedures for tactical air-to-air
guided missile systems., Examines the causes of the less
than desired success of air-to-air guided missiles,
assesses the adequacy of operational test and evaluation
methods and procedures, and recommends needed improve-

ments.,

"Report to The President and the Secr etary of Defense on the
Department of Defe e” bv tre Blue Ribbtorn Defense Panel,
1 July 1970.

The panel's report offers recommendations in a nuriter of
areas, including organizaticon, management of materiel

resources, management procedures, pcrLOWﬁeL manageient,
and confllcts of 1ntere¢t

GENERAL ACCOUNTING OFFICE REPORTS

In Weapons Svstems Procurerment (B-3%9995, 14 July 1%6
3 3

This article is a letter to Senator Jarmes B. Alle: in
response to a request of a further discussion on nroto-
type development as well as GAO's proposed new prorure-
ment methods for weapons systems,

Need for Management Inprovement of T
of Ma‘ioyr weapon Svystems Sat! <fac
(B-163058, 17 hovember 1969,

ypediting Develonrent
tory for Combat Uie

This report econtains a series of zction: recommered by
GAC for application to current and future developrment
programs to increase managerent effectiveness and to
deploy acceptable weapon systems sooner,
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Status of The Acquisition of Selected Major Weapon Systems
(B-163058, 6 February 1970).

This report provides information to the Congress con-
cerning the status of 54 major weapon systems and an
evaluation of the selected acquisition reporting system
of DOD.

Deployment of Weapon Svstems Befors Sufficiently Developed
and Tested (B-160877, 20 March 1970).
This report consists of a letter sent to Congressman
Sidney R, Yates in response to his letter requesting all
available unclassified information concerning concurrent
development and production.

Adverse Effects of large-Scale Production of Major Weapons
Refore Completion of Development and Testing (B-163058,
19 November 1970).

This report was to resolve significant problem areas
resulting from concurrent development and production.

sis and Alt

Anal i
System (B-160212, 31 December 1970) (Cla551f1ed)

This report was to identify those weaposns in procurement
and development which respond the same .r which have
very similar mission requirements and to identify and
analyze the reversible causes of unnecessary duplication
among tactical missiles,

Acquisition of Major Weapon Svstems
(B-163058, March 18, 1971)

This report is GAO's appraisal of the factors mos’
closely related to effective performance in procuring
major weapons.

Letter Report to the Secretary of Defense, dated 16 Septem-
ber 1971, Review of the Operational Test and Evaluation
of the fast Automatic Shuttle Transfer System and Other
Systems.
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This letter reports GAO findings at the Navy's Opera-
tional Test and Evaluation Force and GAO suggestions
for earlier operational evaluation to permit timely
ccnsideration of any risks related to urgent require-
ments,
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DIRECTOR OF DEFENSE RESEARCH ARD ENGINEERING
ViASHINGICN D C 20301

g A FENT AV AREE
Mr, Hassell B, Bell @E_ %F ‘ Qf @,\;% o ‘P -

Associate Director, Defense Division
United States General Accounting Office
Washington, D, C, 20548

Dear Mr., Bell:

e

Thank you for your letter of December 17, 1071, forwarding for our
review and comment copies of your draft report on "Testing and
Evaluation in the Acquisition Process for Major Weapons Systems, "
The report is of great interest to us, We have had it reviewed care-
fully by both the appropriate Assistant Secretaries of Defense and the
Military Department Sccretaries, As a result 1 have certain comments
to make, {(OSD Case #3389)

The report is based on the analvsis of 13 specific systems, All of these
entered advanced development in the time {rame December 1962 to
March 1969 and entered procurement between July 1964 and July 1971,
Of these 13, two are programs which were carried out under the total
package procurement approach. The report concludes that there were
certain weaknesses in oar testing approach as evidenced by these
particular examples, It reaches certain conclusions and gives certain
recommendations as summarized :n Chapter 5 of the draft report,
pages 32 through 37 inclusive,

The report does state bricfly on page 3 and in more detail in Chapter 3
pages 27 through 29 inclusive, that the Department of Defense has
directed certain improvemenis. However, it does not cover these 1.
detail, Yet if the report s properly to reflect the current situation

and thereby be of ereatest benefit 1o the Congress, there should be
added detail relative to the recently adopted procedures, 1 recommend
that yvou point out both 1in Chapters 2 and = that the systems studied were
systems which are not representative 1n full of current practices, 1
recommend further that vou summarize what a=e the currently directed
practices in Chapter 3 and in Chapter » make appropriate references as
I <hall claborate on later., To be rmore specific as to currently dirccted
policies and procedures:

4
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APPENDIX IV

a., On May 286, 1970, the Deputy Secretary of Defense enunciated
certain policies and practices to apply for major weapon systems
acquisition. These constituted a rather major change from the earher
practices. I have attached a copy of that directive at Enclosure 1, As
you will note, it lays stress on selecting the proper form of contract
(ruling out the earlier tendency toward total package procurement),
emphasizes the necessity for proving of hardware and design before
moving i1nto procurement and calls for performance testing during
the development cycle, These policies were later repeated in large
measure 1n DoD Directive 5000. 1 dated July 13, 1971, but became the
policy for new weapon system acquisition programs of the DoD in mid=-
CY 1970,

b. The Deputy Secretary of Defense by directive of February 11,
1971 (Enclosure 2) emphasized the importance of adequate operational
test an1 evaluation and directed that the Military Departments create
strong staff focal points and designate fteld commands independent of
the developer to be responsible for such operational test and evaluation,
This structure has been created now and is actively functioning in the
manner desired,

c. On April 21, 1971, the Deputy Sccretary of Defense issued o
directive {Enclosure 3} which formalized the review process now
being followed with respect to major weapon system acquisition pro-
grams. As you can see it directs that the Defense Systems Acquisition
Review Ccuncil (DSARC) will formally meet and review such progran:
at least three times: first, . ~‘ilestone I when they enter advancer
development; second, at Milustone II when they enter full engineerin:
development; and third, at Milestore III when a first major productic.
decision is to be taken, At the very beginning of the program, a list
of critical questions and issues will be prepared and included in the
appropriate Development Concept Paper together with test schedules
to provide for the climination of risks by certain critical decision
points. The Deputy Director {Test and Evaluation}, ODDR&E, then
soon to be appointed, was to have responsibility for commenting to
the DSARC on the questions and issues and at Milestone III be respon-
sible to submit his individual assessment of the adequacy of the test
and evaluation to that date. He was to have access to all available 1est
plans and test data,
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APPENDIX IV

d. On August 3, 1971, the Deputy Secretury of Defense issued a
further elakborating pelicy directive (Enclosure 4) whict amony other
things strengthened the responsibilities and authoritiv s of the Deputy
Director {Test and Evaluation), As you wall note. this directive pro-
vides that an initial phase of operaticnal cifectiveness and suntability
will be accomplished for all new weapon systems prior to the {irst
major production decision, In the case of well-=advanced systems
where this is not possible, such initial operational test and evaluation
will still be accompuished as early as practical. The strengtheming
of the functions of the Deputy Director (Test and Evaluation) were
in several areas. A primary one, however, was in making him
responsible at DSARC decision points for submitting his opinions
and r :commendations both to the DSARC and to the Deputy Secretary
of Defense. You will note too that the directive stated that the same
principles with regard to initial rperational test and evaluation, par-
ticipation by user personnel and by the Service operational test and
evaluation structure were io be applied on all weapon system acqui-
sition programs, not just on the major programs subrect to DSARC
review,

All the principles that I have spoken of abeve are now in the proces:
of implementation, It is raturally true that there are many programs
in existence which are well advanced and cannot be completely trans-
ferred over to the new desirable form at this time due 1o contracts or
other binding arrangements, However, these arce being modified to
the degree practical, I must stress.thougn that the process of chang-
ing is one which takes time. ’

You do speak i1n your paper to three different rorms of test and evalua-
tion, - engincering testing, acceptance testing, and opeorational
suitability testing, In our dirccuves we have divided all testing into
two catecories, ~ one, that accomplished by the developer/producer
and, second, that by the agency representative ~f the user, Your
acceptance testing falls for the most part 1n the former category, t.al
of developer/producer operation, which we classity under developmoent
testing, but does tall in part in the arca of operanonal test and ovalua-
1:on, On looking over your pages 5 and o, I find thatv 1. e difference as
one o1 terminoloey and not one of mntent. Either breakout could be asce,
The overall objectives stated in veour pace~ 2 throach 10 are embraced
1 those of current DoD instructions.

h
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APPENDIX 1V

In view of the zbove, I recormimend alseo trat you include in vour Chapter
5 under cach conclusion and recommendation 4 reterence to what has
ncw been directed with respect wo that particular conclusion or recont-
mendation. As example:

a. ''The practices used 1n establishing test objectives were
enerally < eguate,”
8 ¥ q

Early identification of critical questions and 1ssues and scheduling
the tests to resoive should effect even more improvement in this
regard,

b. ""Most weapons systems did not have adequate test plans, "

Again the matter of identifying early what testing 1s required
and reviewing at major decision points what has been accomplished
and learned should do much to improve this, Even more importantly
the DD(T&E) now has responsibility, and adequate staff, to review
tes! plans and submit any necessary recot.uacnuation,

c. ""Testing and evaluation for most weapons systems vras not
accomplished in a timely and effective manner, "

For major programs, the identification of the critical questions
and issues, a scheduling of the necessary tests, the review of test plans and
the DSARC review of major progress are all designed to accomplish the
needed improveruent in this area,

d, ''Most test reports ‘ere adequate; however, dug to inadequate
test planning and implementation, their value was diminished, "

For programs subject t5 DSARC review, the identification of the
¢criucal questione and issucs, a scheduling of the necessary tests, the
ceview of the tes. pians and the analysis made of the test repo~ts at both
Services and QSD Jevels prior 10 the detailed DSARC reviews and the
DSARC reviews are all de:iened to insure that required tfests are
properly performed, test results fully analyzed and critical 1ssucs
satisfactorily resolved., The new DoD policies require that these
actiors be completed pricr to a particalar weapon system being authorized
t~ nproceed to the next DSARC milestone,
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<, ""Compivcte and valid test data was not available to decision-

1"

makers prior to key decision points in the acquisition cycle,

A< outlined in comments on the previous conclusion, the DSARC
system requires that test data be available for review prior to kevy
decision points at DSARC Milestone U {Ra.ification Decision) and
Milestone 10 (Production Decision).

t. "'Completion of appropriate testing and evaluation prior to
key decision points in the acquisition cycle, "

Current DoD directives now require that for major programs test-
ing and evaluation be completed, results be reviewed at Service and OSD
levels and a decision be made by the Secretary of Defense prior to the
prouram p:iaceeding to engineering development (Milestone 1I) or rnaijor
procuremert {Milestone 1iI). The Secretary of Defense decision is
based upon the DSARC's recommendation as well as an independent
recommendation by DD(T&E),

c.  "Stringent control over the granting ot any waiv. rs {rom required

t

testing and evaluation,

For majos weapon system programs, DoD Directive 5000, 1, dated
July 13, 1971, requires that when a DoD component is sufficiently
connident that engineering 1s complete and that a commitment of sub-
stantial resources to production and deployment is warranted, it will
request Secretary of Defense decision to proceed, Prior to the DSARC
review, the intensive appraisal by the Services, including the independent
cvaluation of test results by an agency separate from the developer as
well as the DCP Coordination Process, establishes a stringent control
over the granting of waivers from required testing and evaluation ior
majer weapon system programs, DoD Directive 5000, 1 further states
that the manavernent principles outlined are applicable to all programs,
The increased emphasis on operational test and evaluation within the
Services due to the establishment of separate Headquarters staff elements
and 1ne periormance of OT&E by an agency which 1s separate and distinct
from the developing command will serve to bring reguests 1or waivers
to reauired test and evaluation under close scrutiny which will subject
them to stringent control, In his guidance to the Service Secretaries
and others concernec contined in the memorandum subject: "Test
and Evaluation in the System Acquisition Process' of August 3, 1771,
the Deputy Secretary of Defense stated that the principles of carly
operational te-t and cvaluation before production decision, participation

1
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by user personrel, and participation by the Service operationzal test ond
evaluation structure should generally apply for veapon system acqat=iuon
prougrams not subject 1o DSARC review, All the Scrvices are implement-
ing these principles by appropriate regulations or directives to include
other programs than those under DSARC review, These will provide that
any deviation irom established policy, such as waiver of required test and
evaluation, must be approved at Service Headquarters level,

h., "Succirct summary reports to be prepared by the testing agency
for all levels of management. Interested management levels may wish
to comment on these summary reports, however, they should not be
permitted to change the basic summary, "

The distribution of test plans and reports to interested management
levels is required and the modification of the test agency's findings by
intervenming authority 1s not in consonance with current policies.

There are certain specific corrections required in the report that have
been pointed out to me. Enclosure 5 lists these recommended changes,

! feel, however, that modification of the draft report to indicate the
current status of the test and evaluation function in the DoD major
weapon system acquisition programs as indicated by me above would
place the report in proper and more meaningful context,

Thank you again for your kindness in furnishing me the report, The
DD({T&E}, ODDR&E, is available should .you or your staff desire further
discussion on any of the points above., I know he has had extensive con-
tact with various members of the General Accounting Office to date

and they are exiremely interested in the progress being made,

Sincerely,

Enclosures 5

U.S GAO, Yash.,, D.C. 55





